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822 Abstracts September 2014Objectives: This study evaluated the feasibility, safety, and effective-
ness of complete endovascular zone 0 thoracic endovascular aortic repair
(TEVAR) with triple chimneys to the innominate, left carotid, and left sub-
clavian arteries for treatment of complex thoracic arch aneurysms and
dissections.
Methods: This prospective pilot study analyzed initial outcomes
in 15 thoracic arch chimneys to the innominate, left carotid, and left
subclavian arteries and TEVAR with the proximal stent graft landing
zone in the ascending thoracic aorta, zone 0, using off-the-shelf stent
grafts. All TEVAR procedures were performed with a transfemoral
approach; the innominate and left subclavian chimneys were performed
via a transaxillary cut-down approach, and left carotid chimney was per-
formed via carotid cutdown approach. All chimneys were reinforced
with Wallstents. Of the ﬁve initial patients, four (80%) had thoracic dis-
sections involving the arch, and one (20%) had a thoracic arch aneurysm,
and all patients were considered high risk for open surgical repair. The
minimal overlap between the thoracic stent graft and the chimneys
was 6 cm.
Results: Technical success in thoracic aortic dissection and aneu-
rysm exclusion and innominate, carotid, and subclavian perfusion was
achieved in 100% of patients. One high-risk patient with ruptured/symp-
tomatic thoracic arch aneurysm developed cardiac tamponade during the
procedure, which required a pericardial window for drainage, and a
basilar stroke; the family withdrew care and the patient died. Amongst
the four survivors (80%), at a mean follow-up of 6 months, all 12
(100%) of chimneys have remained patent, and there are no identiﬁable
endoleaks.
Conclusions: Initial experience with complete endovascular zone
0 TEVAR and triple chimney technique in select high-risk patients is prom-
ising. To avoid procedure-related complications, vigilance is needed while
orchestrating the operating room setup, establishing chimney overlap, and
stent graft delivery.
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Acoustic Shadowing Signiﬁcantly Impairs Accurate Characterization of
Stenosis in Carotid Duplex Examinationsy
Jahan Mohebali, Virendra I. Patel, Kathleen M. Hannon, Javier M.
Romero, Michael R. Jaff, Richard P. Cambria, Glenn M. LaMuraglia.
Massachusetts General Hospital, Boston, Mass
Objectives: Duplex ultrasonography (DUS) has been the mainstay for
diagnosing carotid artery stenosis and is often the sole methodology con-
ﬁrming a severe stenosis before surgical correction is undertaken. However,
in the presence of highly calciﬁed plaque resulting in an acoustic shadow
(AcS), it is unknown whether DUS, as a result of limited vessel interroga-
tion, can still accurately assess the degree of stenosis.
Methods: From July 2012 to December 2013, all patients with an
AcS measuring $5 mm in the longitudinal axis on DUS were cross-refer-
enced with concomitant neck computed tomographic angiography (CTA)
studies to deﬁne the study population. After standardizing the CTA win-
dows, the degree of stenosis (mild #50%, moderate 51%-69%, severe
$70%) was determined by computerized cross-sectional area measurements
at the point of maximal stenosis within the AcS and, when present, outside
the AcS. DUS parameters distal to the AcS were compared with the CTA
(gold standard) to determine the adequacy of the DUS assessment of ca-
rotid disease severity.
Results: During this period, 8517 DUS studies were performed, 550
of which had AcS (incidence, 6.1%). There were 92 lesions with aTable. Comparison of mean estimated risk generated by the Universal Risk Cal
Occurrence Death Any complication Pneumonia
Card
(arrest o
Estimated risk, % 3.06 15.91 1.84 2.0
Observed outcomes, % 2.79 21.73 2.79 4.4
Brier score 0.03 0.16 0.02 0.0
MI, Myocardial infarction; OR, operating room; SSI, surgical site infection; UTI
yNew England Society for Vascular Surgeryconcomitant CTA that identiﬁed 68 severe, 21 moderate, and three
mild stenoses in this patient cohort with AcS. Of the 68 CTA showing se-
vere stenoses, DUS also identiﬁed severe stenosis in 14 just distal to the
AcS and ﬁve in a remote area. This resulted in an overall sensitivity of
27% (95% conﬁdence interval, 0.175-0.392) for DUS in the presence of
AcS. Univariate analysis revealed no association between peak systolic ve-
locity-determined degree of stenosis and CTA-determined stenosis (P ¼
.7372). Analysis of continuous variables PSV (r2 ¼ 0.159), end-diastolic
velocity (r2 ¼ 0.225), and acceleration time (r2 ¼ 0.081) vs percentage
of CTA stenosis showed poor correlation. These parameters were also
not predictive of stenosis category when analyzed by multivariable logistic
regression.
Conclusions: In the presence of AcS, DUS alone is inadequate to
determine the degree of carotid stenosis. In such circumstances, when the
degree of stenosis would directly affect clinical decision making, CTA is
necessary to adequately characterize the severity of carotid stenosis.
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Accuracy of the NSQIP Universal Risk Calculator Using a Vascular
Surgery Cohort in a Community Teaching Hospital>
Madian T. Yahya, Stuart Blackwood, Foula Kontonicolas, Andrew
McGregor, Royd Fukumoto, Alan M. Dietzek. Danbury Hospital,
Danbury, Conn
Objectives: The National Surgical Quality Improvement Program
(NSQIP) universal risk calculator tool was designed using 1.4 million cases
and >1500 unique Current Procedural Terminology (CPT) codes to esti-
mate perioperative risk across multiple surgical subspecialties to guide
informed consent. We aimed to test whether perioperative risk was accu-
rately estimated for a vascular surgery cohort in a community teaching hos-
pital setting.
Methods: We performed an IRB-approved retrospective record re-
view of all consecutive vascular surgery cases between July 1, 2012, and
June 30, 2013. We excluded CPT codes that were not available in the
risk calculator and reoperations #30 days of the index procedure. We
reviewed all 23 preoperative risk factors present in the NSQIP tool for
each procedure. An estimated case-speciﬁc risk for each of 10 predicted
postoperative complications was then calculated using this tool. Using the
Brier Score for statistical analysis, we compared the estimated risk to our
observed postoperative outcomes.
Results: Of 914 consecutive vascular procedures performed in a hos-
pital setting, only 359 procedures met the inclusion criteria. This encom-
passed 51 different CPT codes within vascular surgery. The risk calculator
closely approximated the observed mortality rate and slightly underesti-
mated the observed outcomes in eight of the other 10 outcome categories.
Alternatively, there was noted a greater tendency to underestimate the
observed risk for serious complications. The Brier Scores showed high accu-
racy of prediction with scores #0.16 (Table). (Brier score values are be-
tween 0 and 1, with 0 ¼ perfect accuracy).
Conclusions: The Universal Risk Calculator accurately estimates
surgical outcomes in a vascular-speciﬁc cohort of patients in a commu-
nity teaching hospital setting. Although not perfect, the risk calculator
predicts complication rates well enough for its intended purpose of
helping guide the informed consent discussions with patients. Studies
with large vascular patient cohorts may be necessary to more accurately
evaluate this tool, especially with respect to more serious complications,
and/or to create a more comprehensive one speciﬁc to vascular
patients.culator to mean observed outcomes in our cohort
iac
r MI) SSI UTI VTE
Renal
failure Return to OR
Serious
complication
7 2.24 1.41 0.99 1.13 7.92 12.35
6 4.46 2.51 0.84 1.95 9.75 20.89
4 0.04 0.01 0.01 0.02 0.09 0.15
, urinary tract infection; VTE, venous thromboembolism.
>Eastern Vascular Society
Table. Outcomes of open and fenestrated endovascular aneurysm repair
(FEVAR) repair by risk strata
Risk strata Open, % (n ¼ 107) FEVAR, % (n ¼ 80) P
Low risk
Death 1 0 1
Complication
Cardiac 3 1 1
Pulmonary 12 5 .2
Renal 5 2 .4
Moderate risk
Death 7.5 8.7 .8
Complication
Cardiac 6 4 .3
Pulmonary 22 3 <.01
Renal 8 3 .1
High risk
Death 40 4 <.01
Complication
Cardiac 17 4 .2
Pulmonary 33 12 .07
Renal 26 4 .02
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Contemporary Management of Median Arcuate Ligament Syndrome
Provides Early Symptom Improvementy
Jesse A. Columbo, Thadeus L. Trus, Brian W. Nolan, Byron F. Santos
Aleman, Philip P. Goodney, Eva M. Rzucidlo, Richard J. Powell, Daniel
B. Walsh, David H. Stone. Dartmouth-Hitchcock Medical Center,
Lebanon, NH
Objectives: Optimal diagnosis and management of median arcuate lig-
ament syndrome (MALS) remains unclear in contemporary practice. The
advent and evolution of laparoscopic and endovascular techniques has redir-
ected management toward a less invasive therapeutic algorithm. This study
examined our contemporary outcomes of patients treated for MALS.
Methods: All patients treated for MALS at Dartmouth-Hitchcock
Medical Center from 2000 to 2013 were retrospectively reviewed. Demo-
graphics and comorbidities were recorded. Freedom from symptoms and
from reintervention were the primary end points. Functional quality of life
was assessed. Follow-up via clinic visits and telephone allowed quantitative
comparisons among patients.
Results: During the study interval, 21 patients (24% male), mean age,
37 years, were treated for MALS. All patients complained of abdominal pain
in the presence of a celiac stenosis, 17 (81%) reported weight loss at the time
of presentation, and 57% had a concomitant psychiatric history. Diagnostic
imaging most commonly used included duplex ultrasound (81%), computed
tomography angiography (66%), angiography (57%), and magnetic reso-
nance angiography (5%). All patients underwent initial laparoscopic MAL
release. Seven patients (33%) underwent subsequent celiac stent placement,
in the setting of recurrent or unresolved symptoms with persistent celiac ste-
nosis, at a mean interval of 49 days. Two patients required surgical bypass
after an endovascular intervention failed. At 6 months, freedom from symp-
toms was 73% and freedom from reintervention was 64%. Eighteen (81%)
patients reported early symptom improvement and weight gain, and 66%
were able to return to work.
Conclusions: A multidisciplinary treatment approach using initial
laparoscopic release and subsequent stent placement and bypass sur-
gery provides symptom improvement in most patients treated for
MALS. The potential placebo effect, however, remains uncertain. A
signiﬁcant minority of patients will require reintervention, justifying
longitudinal surveillance and better patient selection. Patients can
anticipate functional recovery, weight gain, and return to work with
treatment.
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Signiﬁcant Long-Term Predictors of Reintervention Following
Percutaneous Subclavian Artery Revascularization>
Albeir Mousa, Mike Broce, Shadi AbuHaliamh, Michael Yacoub, Stephen
Hass, John Campbell, Aravindra Nanjundappa, Mohit Srivastava, Patrick
Stone, Mark Bates, Ali AbuRahma. WestVirginiaUniversity,Charleston,WVa
Objectives: This study was conducted to determine long-term predic-
tors of reintervention after percutaneous subclavian artery revascularization
(PSAR).
Methods: This was a single-center retrospective review of patients
with a symptomatic subclavian artery who underwent PSAR between
January 1999 and December 2013. In-stent restenosis (ISR) was deﬁned
as stenosis $70% on duplex ultrasound and target vessel reintervention
(TVR) as the occurrence of a repeat intervention. Freedom from events
(ISR and TVR) was analyzed using Kaplan-Meier Curves. Cox regression
analysis was used to determine the signiﬁcant predictors of TVR and
restenosis.
Results: Of the 147 endovascular revascularization attempts, 145
were successful (98.6%). A total of 118 patients (76.3% female) received
initial subclavian interventions, and 19 (16.1%) required a secondary inter-
vention (at least one TVR), whereas eight required more than one reinter-
vention during the study period. Maximum follow up was 14.5 with a mean
6 standard error of the mean of 7.3 6 4.1 years. Patients were average ageyNew England Society for Vascular Surgery
>Eastern Vascular Societyof 64.1 years. Comorbidities included chronic hypertension (69.5%), dia-
betes (38.1%), peripheral vascular disease (25.4%), and tobacco use
(50.8%). Freedom from ISR and TVR at 1, 5, and 10 years was 93%,
83%, and 75%, and 94%, 87%, and 81%, respectively. Smoking increased
the likelihood of ISR (hazard ratio [HR], 5.3; 95% conﬁdence interval
[CI], 1.7-17.1; P ¼ .004), whereas the side of the intervention (right
side) and increased age at the time of the intervention (by decade) decreased
the likelihood of ISR (HR, 0.18; 95% CI, 0.03-0.83; P ¼ .028) and (HR,
0.50; 95% CI, 0.32-0.77; P ¼ .002), respectively. In the meantime, we
found that smoking increased the likelihood of TVR (HR, 3.1; 95% CI,
1.01-9.6; P ¼ .048), and that age (by decade) decreased the likelihood of
TVR (HR, 0.51l 95% CI, 0.32-0.82; P ¼ .006).
Conclusions: Percutaneous subclavian artery revascularizations are
feasible and durable, with satisfactory outcomes well beyond 10 years. Sec-
ondary interventions are common in smokers. Older age at onset and right
side disease were found to decrease the odds of ISR and TVR.
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Risk Stratiﬁed Analysis of Open Versus Fenestrated Repair of Complex
Abdominal Aortic Aneurysmsy
Robert T. Lancaster, Jahan Mohebali, Eric Twerdahl, Emel Ergul,
Christopher J. Kwolek, Mark F. Conrad, Richard P. Cambria, Virendra I.
Patel. Massachusetts General Hospital, Boston, Mass
Objectives: Commercial availability of fenestrated stent grafts for
endovascular aneurysm repair (FEVAR) in the United States has expanded
options for patients with complex (juxtarenal or suprarenal) abdominal
aortic aneurysms (CAAA). This study evaluated outcomes of open vs
FEVAR repair of CAAA using the National Surgical Quality Improvement
Project (NSQIP) database.
Methods: The NSQIP Participant Use File (2012) was queried by
Current Procedural Terminology codes to identify patients undergoing
open repair or FEVAR. A previously developed and validated risk scoring
system was revalidated using open and FEVAR patients. It was used to
assign CAAA patients into risk strata, and outcomes of open and FEVAR
repair were analyzed by patient risk.
Results: This study included 294 open and 165 FEVAR repairs.
FEVAR patients were older (76 6 9 vs 71 6 9 years; P < .01), had periph-
eral vascular disease (18% vs 7% 6 9%; P ¼ .03), and did not have rupture
(0% vs 19%; P < .01). FEVAR had shorter operating room time (2006 130
vs 270 6 130 minutes; P < .01) and median length of stay (3 vs 8 days; P <
.01). FEVAR conﬁgurations involved 0 (71%), 1 (8%), 2 (2%), or 3 (19%)
visceral stents. Our risk prediction model had excellent ﬁt to open andyNew England Society for Vascular Surgery
